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157] ABSTRACT

A facsimile transmitter which allows faster scanning
and transmission of information on a document by skip-
ping over blank areas on said document and comprises
a phase signal generating circuit 7 for generating a
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phase signal, a reading scanning circutt 1 for reading an
original document, memory circuits 2, 3 for storing an
image signal for one line, a detecting circuit 4 for testing
whether or not the image signals for one line are all
white signals, a counting circuit 5 for counting signals
being generated by the detécting circuit, a sub-scanning
mechanism 8 for performing skips by one line on the
original document, a clock controlling circuit 6 for
controlling the reading scanning circuit 1, the memory
circuits 2, 3, and the sub-scanning circuit 8, an oscillator
circuit 9 being controlled by the counted value of the
counting circuit 5, and a gate controlling circuit 12
being controlled by the count value in said counter
circuit, wherein the content of image information hav-
ing been obtained by the prior scanning of one line is
sequentially tested by the detecting circuit 4, the scan-
ning mechanism being advanced by one line when the
information having been detected is one to be skipped,
the number of lines to be consecutively skipped is
counted by the counter, the phase signal and the image
signal being transmitted when the counted value is 0,
and the sub-scanning controlling signal corresponding
to the counted value being transmitted from the begin-

ning of the phase when the counted value is equal to or
more than 1. |

8 Claims, 3 Drawing Figures
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TRANSMITTER FOR FACSIMILE

A transmitter for facsimile which allows faster scan-
ning and transmission of information on a document by
skipping over blank areas on said document.

The invention relates to a facsimile transmitter of the
type 1n which the portion requiring no transmission
such as a blank space on a document is fast forwarded in
an auxiliary scanning direction to effect the transmission

and reception thereby to shorten the communication
time.

BACKGROUND OF THE INVENTION

There has conventionally been proposed a variety of
line skipping devices of this kind, most of which insert
the skip signal, which 1s to be transmitted from the
transmitter in order to skip the auxiliary scan at the
receiver side, into a phase signal period and transmit
that skip signal. As a result, each pulse width of the skip
signal i1s restricted not only by the mechanically re-
sponding speed of the auxiliary scanning mechanism but
also by the time width of the phase signal period, which
1s selected at a relatively narrow value. Even if these are
taken into consideration, the skip pulses, which can be
inserted into the blank space between each adjacent
phase signal, are at most several in number. |

As a result, 1n case there appears such a blank space in
a copy extending over several scan lines, the effect of
the so-called *‘line skip” cannot be exhibited to a suffi-
clent extent. Moreover, since the extraction and repro-
duction of the skip pulses have to be accomplished
within a short period which i1s named the “phase signal
period”, the conventional skipping devices have a dis-
advantage that the circutt construction at the receiver
has to be made complex.

The present invention eliminates the aforementioned
disadvantages concomitant with the prior art by utiliz-
ing a facsimile transmitter which can sufficiently exhibit
the line skipping effect even if a blank space continu-
ously appears in a copy and which can transmit such a
signal as facilitates the recognition between an auxiliary
scanning control signal and a picture signal at the re-
ceiver location.

According to the present invention, disclosed is a
facsimile system which allows faster scanning and trans-
mission of information on a document by skipping over

blank areas on a document and comprises a phase signal

generating circuit for generating a phase signal, a read-
ing scanning circutt for reading a copy, memory circuits
for storing a picture signal for one line, a testing circuit
for testing whether or not said picture signal for one line
i1s a full-line white signal, a counter circuit for counting
the signal which is generated by said testing circuit, an
auxiliary scanning mechanism for skipping each blank
line 1n the copy, a clock control circuit for controlling
said reading scanning circuit, memory circuits and aux-
iliary scanning mechanism, and an oscillator circuit
being controlled by said counter circuit, and a gate
control circuit adapted to be controlled by the counted
value of said counter circuit, characterized in that the
content of the picture information, which is obtained by
the precedent scanning operation of each line, is consec-
utively tested for each line by said testing circuit so that
sald scanning mechanism is made to skip each line in
case the line information tested is to be skipped; and in
that how many lines are continuously skipped is
counted by said counter circuit so that said phase signal
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and picture signal are transmitted when the counted
value is zero, and so that the auxiliary control signal
according to the counted value is transmitted at the
beginning of said phase signal when the counted value 1s
equal to or larger than one.

DESCRIPTION OF THE DRAWINGS

For a more complete understanding of the invention,
reference may be had to the following detatled descrip-
tion of the invention, in conjunction with the drawings
wherein: |

FIG. 11s a block diagram of a facsimile transmitter in
accordance with the principles of the present invention;

FIG. 2 is a block diagram of a facsimile receiver in
accordance with the principles of the present invention;
and

FIG. 3 1s a timing chart used in understanding the
embodiments of FIG. 1 and FIG. 2. |

DETAILED DESCRIPTION OF THE
INVENTION

Indicated at reference numeral 1 in FIG. 1 is a read-
ing scanning circuit which is composed of a solid scan-
ning element and its accessory circuit for reading out
one scan line of copy. Numerals 2 and 3 indicate mem-
ory circuits for buffer storing the picture signal for one
scanning line. Numeral 4 indicates a testing circuit
which is constructed of a flip-flop or the like for testing
the content of the picture signal for one scan line. Nu-
meral 5 indicates a counter circuit which is constructed
of a counter or the like for counting how many scanning
white lines continue. Numeral 6 indicates a clock con-
trol circuit which is made responsive to a phase signal,
a step termination signal and a transfer signal for select-
ing a high speed clock ¢1, a low speed clock ¢2 and a
step signal. Numeral 7 indicates a phase signal generat-
ing circuit for dividing the frequency of the low speed
clockd2 to produce the phase signal. Numeral 8 indi-
cates an auxiliary scanning mechanism including a step-
ping motor or the like. Numeral 9 indicates a single
signal generating circuit which is made responsive to
control a signal according to the counted number of the
counter circuit for generating a preset frequency corre-
sponding to the control signal. Numeral 10 indicates a
modulating circuit for modulating the picture signal,
the phase signal, a white signal or the like. Numeral 11
indicates a gate circuit for selecting one of the modu-
lated signal of the modulating circuit 10 and the single
signal 9 over the line to be transmitted to the receiver.
Numeral 12 indicates a gate control circuit which is
made responsive to a line skipping signal and the low
speed clock @2 for controlling the gate circuit 11. Nu-
meral 13 indicates a two-input OR gate.

Turning to FIG. 2 showing the receiver of the fac-

simile unit in a block diagram: numeral 20 indicates a

demodulating circuit; numeral 21 indicates a single sig-
nal detecting circuit; numeral 22 indicates a recording
circuit including a picture signal amplifying circuit, a
memory circuit, a recording head and its drive circuit;
numeral 23 indicates a phase signal generating circuit
which 1s made responsive to the phase signal from the
transmitter for generating a phase signal at the receiver
stde; and numeral 24 indicates an auxiliary scanning
mechanism including a stepper motor.

The operations of the present embodiment will now

be described with reference to the timing chart shown
in FIG. 3.
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In FIG. 3: reference letter a indicates a phase signal;
letter b indicates a step termination signal; letter ¢ indi-
cates a full-line white signal; letter d indicates a step
signal; letter e indicates a transfer signal; letter f indi-
cates a step signal; letter g indicates a line skipping
signal; letter h indicates a circuit or transmission line
signal; letter 1 indicates a phase signal; and letter j indi-
cates a record stopping signal. At the location of the
transmitter, when the termination of the phase adjusting
operation between the transmitter and the receiver is
detected, the phase signal a, e.g., aj is impressed from
the phase signal generating circuit 7 upon the counter
circuit 5, and this counter circuit 5 is reset, when the
phase signal aj is broken, to prepare the counting opera-
tion.

On the other hand, when the termination of the phase
adjusting operation is detected, the auxiliary scanning
mechanism 8 is stepped one line in response to the step
signal 1, e.g., f1, which is generated by the clock control
circuit 6. When the stepping operation terminates, a step
termination signal b; 1s impressed from the auxiliary
scanning mechanism 8 upon the clock control circuit 6.

This clock control circuit 6 receives the step termina-
tion signal by so that the picture signal for one scanning
line of the document is stored at the rate of the high
speed clock ¢1 from the reading scanning circuit 1 in a
consecutive manner when the phase signal a; is lowered
to an *“L” level. This picture signal for one scanning line
of the copy is impressed upon the detecting circuit 4,
too, so that whether or not the picture signal for one
scanning line is the full-line white signal being tested. If
this test reveals that the picture signal for one scanning
line 1s the full-line white signal, a full-line white signal
c1 1 generated by the testing circuit 4. This full-line
white signal cj sets the counter circuit 5 to the count of
one.

After the count setting operation terminates, the
counter circuit 5 impresses a one scanning step signal di
upon the auxiliary scanning mechanism 8 through the
gate 13 so that the auxiliary scan for one line is stepped.
When this stepping operation of one line terminates, a
step termination signal b is impressed from the auxil-
lary scanning mechanism 8 upon the clock control cir-
cuit 8. Since, at this time, the phase signal a is at the “L”
level, the picture signal for the next scanning line is
consecutively stored again from the reading scanning
circuit 1 in the memory circuit 2 at the rate of the clock
¢1. The contents of the memory circuit 2 is renewed by
that rememorization.

The picture signal read out again is also tested by the
testing circuit 4 so that another full-line white signal c;
1s generated by the testing circuit 4 in a similar manner
to the aforementioned one if the picture signal for one
scanning line is the full-line white signal, that is, no
black information is detected. As a result, the counter
circuit S 1s further counted up by one so that the auxil-
lary scan is stepped for one line.

Thus, the operations thus far described are repeated
until a black picture signal is detected on a line and until
the counter circuit 5 reaches a preset count number.
Incidentally, the count number, which can be preset in
the counter circuit 5, is determined by how many times
the aforementioned operations can be accomplished
while the phase signal a is at the “L” or low level..

Now, when the picture signal of the line read out by
a step termination signal bj is tested and found to con-
tain a black picture signal by the testing circuit 4, the
full-line white signal c is not generated. As a result, the
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4

counter circuit § is not counted up but holds for how
many lines the white signal has existed. At this time, the
counter circuit § does not operate. As a result, since the
step signal d is not applied to the auxiliary scanning

mechanism 8, neither the stepping operation of the aux-
1liary scan nor the reading operation of the next line is

performed. As a result, the memory circuit 2 has the
black picture signal memorized therein to stop its opera-
tion. Since the step signal d is not generated even when
the preset count number is reached, the stepping opera-
tion of the auxiliary scan is not performed so that the
operation 1s stopped in a similar manner to the above.

Thus, the following operations are performed by
counting and memorizing the number of the full-line
white signals ¢, which are tested during the period
while the phase signal a is at the “L” or low level, at the
counter circuit 8. Incidentally, the preset count number
1s denoted as the letter n. |

When the counted value in the counter circuit 5
ranges from 1 to (n—1), i.e., when the counted value is
“2” as set forth in the aforementioned example, a con-
trol signal according tc the count number “2” is im-
pressed from the counter circuit 5 upon the single signal
generating circuit @ through a latch circuit 14. On the
other hand, a line skipping signal g; is impressed
through a latch circuit 15 upon the gate control circuit
12 and the modulating circuit 10. When the phase signal
a rises to an “H” or high level so that a signal aj is
generated, the single signal generating circuit 9 oscil-
lates a single signal having a preset frequency corre-
sponding to the count number *“2” and impresses it upon
the gate circuit 11. On the other hand, the modulating
circuit 10 modulates the white signal and impresses it
upon the gate circuit 11. These single signal and white
signal are held until a next phase signal a3 rises to the
“H” level.

The gate control circuit 12 transmits the output of the
modulating circuit 10 to the transmission line, as indi-
cated by the circuit transmission signal h in FIG. 3, a
preset time after the phase signal a; rises to the “H”
level. The time period for which the single signal and
modulated signal are transmitted is set to continue until
the next phase signal a3 rises to the “H” level. Since the
counter circuit 3 is reset by the break of the phase signal
az while the single signal and the modulated signal are
being transmitted to the circuit, the subsequent opera-
tion to be performed is that when the count number of
the counter circuit 5 is zero. When the count number of
the counter circuit 5 becomes zero, the transfer signal e
1S generated by the counter circuit.

The operations when the count number of the
counter circuit § is at zero will now be described. At
this time, a transfer signal e; is impressed from the
counter circuit 5 upon the clock control circuit 6. Dur-
ing the time period while the phase signal a3 is at the
“H” level, the clock control circuit 6 consecutively
transters the picture signal for one scan line at the high
speed clock @1 from the memory circuit 2 to the mem-
ory circuit 3. When the phase signal a3 is lowered to the
“L.” level, the picture signal is read out of the memory
circuit 3 at the low speed clock ¢2 from the clock con-
trol circuit 6 and is modulated by the modulating circuit
10 until 1t 1s fed out to the circuit through the gate
circuit 11.

When the transfer from the aforementioned memory
circuit 2 to memory circuit 3 terminates, a step signal f>
1s fed from the clock control circuit 6 to the auxiliary
scanning mechanism 8 through the gate 13 so that the
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testing operation for testing for how many lines the
signal 1s the full-line white signal is performed while the
picture signal 1s being read out of the memory circuit 3.

Next, when the counter circuit § has the count num-
ber n, i.e., when a full-line white signal ¢’n is generated, 5
a transfer signal e, is impressed from the counter circuit
S upon the clock control circuit 6 so that the control
signal according to the count number is impressed upon
the single signal generating circuit 9. On the other hand,

a line skipping signal g is impressed upon the gate con- 10
trol circuit 12 and the modulating circuit 10. When a
phase signal as rises to the “H” level, the single signal
generating circuit 9 oscillates the single signal accord-
Ing to the count number and feeds it to the gate circuit
11. The modulating circuit 10 modulates the white sig- 15
nal and feeds it to the gate circuit 11.

The single signal and white signal are held until a next
phase signal ag (although not shown) rises to the “H”
level. The gate control circuit 12 transmits the output of
the single signal generating circuit 9 to the output trans- 20
mission circuit during a preset time period after the
phase signal as rises to the *“H” level, and transmits the
output of the modulating circuit 10 to the circuit after
the preset time period elapses. The time period, for
which the single signal and the modulated signal are 25
being transmitted, is set to continue until the next (not-
shown) phase signal ag rises to the “H” level. Since the
transfer signal e; is impressed upon the clock control
circuit 6 before the single signal and the modulated
signal are transmitted to the circuit, the picture signal is 30
transferred from the memory circuit 2 to the memory
circuit 3 during the time period with the phase signal as
being at the “H” level while the single signal and the
modulated signal are being transmitted. After this trans-
fer, a step signal fs is impressed from the clock control 35
circuit 6 through the gate 13 upon the auxiliary scan-
ning mechanism 8 so that the testing operation for test-
ing how many lines the signal is the full-line white signal
1s performed.

In this way, for how many lines the signal is the full- 40
line signal is consecutively tested so that the single
signal and the white signal are transmitted to the circuit
if the full-line white signal is detected and so that the
actual line picture signal is transmitted to the circuit if a
black picture signa] 1s detected. 45

At the receiver, the circuit transmission signal h
transmitted from the transmitter is demodulated by the
demodulating circuit 20 so that the picture signal is
started to be consecutively stored in the memory circuit
of the recording circuit 22 when the phase signal i of the 50
phase signal generating circuit 23 rises to the *“H” level.
On the other hand, the single signal detecting circuit 21
detects the single signal for a preset time period after the
phase signal 1 rise to the “H” level. This preset time
period i1s made substantially the same as the transmission 55
period of the single signal which is set at the transmis-
s10n side. |

If the single signal is detected, the single signal de-
tecting circuit 21 feeds the record stopping signal j to
the recording circuit 22 so that the start of the recording 60
operation 1s stopped. In accordance with the frequency
of the single SIgnal the control signal for how many
lines are skipped is impressed upon the auxiliary scan-
ning mechanism 24 so that the skip of the auxiliary scan
1s performed. 65

Since the record stopping signal j is not generated
when the single signal is not detected during the single
signal detecting period, the recording circuit starts its

6

recording operation. When the recording circuit 22
completes 1ts recording operation, the step signal for
one line is zmpressed from the recording circuit 22 upon
the auxiliary scanning mechanism 24 so that this auxil-
lary scanning mechanism 24 performs the stepping op-
eration for one line.

In the embodiment thus far described, incidentally,
how many lines are to be skipped is designated in accor-
dance with the frequency of the single signal which is
generated by the single signal generating circuit 9. In
the alternative, however, the single signal generating
circuit 9 may be replaced by an oscillator, which is
made operative to generate a signal having a preset
frequency irrespective of the counted value of the
counter circuit 5, to control the time period for render-
ing the gate circuit 11 nonconductive in accordance

- with the aforementioned counted value so that how

many lines are to be skipped may be designated in ac-
cordance with the time length.

As has been described hereinbefore, according to the

present invention, since the auxiliary scan control signal

for effecting the skipping operation is transmitted for a
preset time period from the beginning of the phase sig-
nal, many kinds of skip controls can be accomplished,
and the line skipping operations can be sufficiently ac-
complished even if a blank space continuously appears
in a copy. At the side of the receiver, moreover, the
recognition between the auxiliary control signal and the
picture signal is so facilitated that the present device can
be suitably applied to the auxiliary scan control device
for a facsimile. _

While  the invention has been described with refer-
ence to specific embodiments, it will be understood by
those skilled in the art that various changes may be

~made and equivalents may be substituted for elements

thereof without departing from the true spirit and scope
of the invention. In addition, many modifications may
be made without departing from the essential teachings
of the invention.

What is claimed is:

1. A facsimile system which allows faster scanning
and transmission of information on a document by skip-
ping over blank areas on said document and comprises
a phase signal generating circuit (7) for generating a
phase signal, a reading scanning circuit (1) for reading
an original document, memory circuits (2, 3) for storing
an image signal for one line, a detecting circuit (4) for
testing whether or not the image signals for one line are
all white signals, a counting circuit (5) for counting
signals being generated by the detecting circuit, a scan-
ning mechanism (8) for performing skips by one line on
the original document, a clock controlling circuit (6) for
controlling the reading scanning circuit (1), the memory
circuits (2, 3) and the sub-scanning circuit (8), an oscilla-
tor circuit (9) being controlled by the counted value of
the counting circuit (5), and a gate controlling circuit
(12) being controlled by the count value in said counter
circuit, wherein the improvement is characterized by
the content of the image information having been ob-
tained by the prior scanning of one line is sequentially
tested by the detecting circuit (4), the scanning mecha-
nism being advanced by one line when the information
having been detected is one to be skipped, the number
of lines to be consecutively skipped being counted by
the counter, the phase signal and the image signal being
transmitted when the counted value is 0, and the scan-
ning controlling signal corresponding to the counted
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value being transmitted from the beginning of the phase
when the counted value is equal to or more than 1.
2. The facsimile system as set forth in claim 1 further
including a signal detecting circuit (21) for detecting the
white line count signal, a recording circuit (22) includ-
ing a picture signal amplifying circuit, a memory cir-
cuit, a recording head and a recording head drive cir-
cuit, a phase signal generating circuit (23) for generat-
ing a phasing signal and scanning means (24) including
a stepping motor, such that the white line count signal
detected by the detecting circuit 21 ceases the recording
operation of the recording circuit (22) and initiates the
operation of the scanning means (24) to skip the requi-
site number of scan lines detected by the detecting cir-
cuit (21).
3. A facsimile transmitter for skipping over blank
areas on a document comprising read scanning means
(1) for reading an original document, memory means (2,
3) for storing an image signal for one scan line, detect-
ing circuit means (4) for testing whether the image
signals for one scan line are all white signals, counting
circuit means (5) for counting signals being generated
by the detecting circuit means (4), scanning mechanism
means (8) for stepping the document by incremental
steps, wherein the improvement is characterized by:
clock controlling circuit means (6) for selectively
controlling the read scanning means (1), the mem-
ory means (2, 3), and the scanning mechanism
means (8),

oscillator circuit means (9) for generating predeter-
mined frequency signals in response to the counted
value of said counting circuit means (5), and

gate controlling circuit means (12) responsive to the

count value in said counting circuit means (5) for
selectively allowing the transmission of said prede-
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8

termined frequency signals when the counted value
in said counting circuit means (5) is equal to or
greater than one or the transmission of the image
signals when the counted value In said counting
circuit means (9) 1s zero.

4. The facsimile transmitter of claim 3 wherein the
content of the image information is sequentially tested

by said detecting circuit means (4), said scanning mech-
anism means (8) being advanced by one line when the
information having been detected i1s one line to be
skipped, the number of lines to be consecutively skipped
being .counted by the counter.

5. The facsimile transmitter as set forth in claim 4
further including phase signal generating circuit means
(7) for synchronizing a facsimile receiver with said
facsimile transmitter.

6. The facsimile transmitter as set forth in claim 3
wherein said clock controlling circuit means (6) gener-
ates a high speed clock signal and a low speed clock
signal, said high speed clock signal being used when
scanning said document and storing the image signals

for each scan line, and said low speed clock signal being

used when transmitting the image picture signals.

7. The facsimile transmitter as set forth in claim 6
further including modulating circuit means (10) for
modulating said image picture signals prior to transmis-
$10n. . |

8. The facsimile transmitter as set forth in claim 7
further including output circuit means (11) for selec-
tively transmitting the modulated image picture signals
and the predetermined frequency signals from said os-
cillator circuit means (9) under control of the gate con-

trolling circuit means (12).
% % % A0 4
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